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DETAILED ACTION 

Election/Restrictions 

Applicant's election of claims 1-16, 18-34 in the reply filed on 4/4/05 is 
acknowledged. Because applicant did not distinctly and specifically point out the 
supposed errors in the restriction requirement, the election has been treated as an 
election without traverse (MPEP § 818.03(a)). Further, claim 20 comprises the feature 
"the external carrier substrate is located at the lower surface of the ceramic substrate" 
only illustrated in figure 8, which is related to non-elected species. Therefore, claim 20 is 
withdrawn from consideration herein. 

Claim Objections 

Claim 10 is objected to because of the following informalities: -eutectic 
substrate- in line 2 of claim 10 should be "eutectic material" to be consistent with claim 
1 1 therein. Appropriate correction is required. 

Claim 18 is objected to because of the following informalities: -can be- in line 2 
of claim 18 should be "is". Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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Claims 2, 3, 26-34 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Regarding claims 2 and 27, it is not understood how "one or more cavities 
formed in the ceramic substrate" can be obtained since the ceramic substrate 28 in 
figure 7 of the instant application does not comprise any cavities. However, it appears 
that "one or more cavities formed on the ceramic substrate" can be achieved. 

Claim 26 recites the limitation "the conducting layer" in line 5. There is insufficient 
antecedent basis for this limitation in the claim. The term "conducting layer" was not 
previously referred to in claim 26. 

Claims 3 and 28-34 are also rejected due to their dependency upon the rejected 
base claims above. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, 7-9, 26, 31 and 32 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Sadamasa et al. (US 4,322,735). 

Regarding claim 1, Sadamasa et al. discloses on figure 3 a flip chip LED 
package array comprising a ceramic substrate 33 made of a material capable of 
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enduring the eutectic temperature of the fabrication process; a metal wire layer 34 (col. 
3, line 10) distributed on the surface if the ceramic substrate; and one or more LED 
chips 37a, 37b (col. 3, line 28) mounted on the metal wire layer on the ceramic 
substrate, the LED chips being electrically connected together via the metal wire layer 
to form an electric circuit. 

Sadamasa et al. teaches in col. 3, line 9 that the substrate 33 is formed of 
alumina (AI2O3), and applicant teaches in page 5, lines 5-8 of the instant application the 
ceramic substrate which is made of AI2O3 is capable of enduring the eutectic 
temperature of the fabrication process. Therefore, the ceramic substrate of Sadamasa 
et al. meets the claim. 

Regarding claim 7, Sadamasa et al. discloses that the material of the ceramic 
substrate is selected from Al 2 0 3 (col. 3, line 9). Note that Al 2 0 3 is also known as 
alumina. 

Regarding claim 8, Sadamasa et al. discloses on figure 4 the electric circuit is in 
one of the forms consisting of parallel (col. 5, line 2). Note that LED 55a and LED 55b 
are in parallel with each other. 

Regarding claim 9, Sadamasa et al. discloses on figure 3 a metal plate 32 (col. 3, 
lines 3-4) is further disposed on another surface of the ceramic substrate 33. 

Regarding claim 26, as best understood, Sadamasa et al. discloses on figure 3 a 
flip chip LED package comprising a ceramic substrate 33 (col. 3, line 9) made of a 
material capable of enduring the eutectic temperature of the fabrication process; a metal 
wire layer 34 (col. 3, line 10) distributed on the surface of the ceramic substrate; at least 
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an LED chip 37a (col. 3, line 28) mounted on the conducting layer on the ceramic 
substrate to achieve electric connection. 

Regarding claim 31, Sadamasa et at. discloses that the material of the ceramic 
substrate is selected from AbCMcol. 3, line 9). 

Regarding claim 32, Sadamasa et al. discloses on figure 3 a metal plate 32 (col. 
3, lines 3-4) is further disposed on another surface of the ceramic substrate 33. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 2-5, 27-29 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sadamasa et al. and further in view of Hayashimoto et al. (US 2004/021 1970 A1 ). 

Regarding claims 2 and 27, as best understood, Sadamasa et al. teaches about 
the ceramic substrate 33 (col. 3, line 9). Sadamasa et al. does not teach one cavity 
formed in the substrate to accommodate the LED chip. However, Hayashimoto et al. 
discloses on figure 1 one cavity 18 formed in the substrate to accommodate the LED 
chip. Note that element 18 forms one cavity in the substrate. In view of such teaching, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify Sadamasa et al. by having one cavity formed in the substrate to 
accommodate the LED chip for the purpose of improving the light output efficiency. 
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Regarding claims 3 and 28, as best understood, Hayashimoto et al. discloses on 
figure 1 a reflecting film 19 (para [0045], lines 2-3) is formed on the surface of each of 
the cavities 18. Note that even though element 19 is an insulation film, it can function as 
a reflecting film as shown in figure 1 where light is reflected from element 19. 

Regarding claims 4 and 29, Hayashimoto et aL discloses on figure 1 a reflecting 
cover 18 (para [0045], line 1) is annularly formed around each of the LED chips. 

Note that element 18 has a similar structure as that of reflecting cover 46 in 
figure 7 of the instant application. Therefore, element 18 is considered "reflecting cover". 
Further, it is clear that the reflecting cover 18 is annularly formed around each of the 
LED chips as seen from the top view. 

Regarding claim 5, Hayashimoto et aL discloses on figure 1 the reflecting cover 
18 has one LED chip 11 (para [0034], line 5). 

Claims 6 and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sadamasa et al. and Hayashimoto et al. and further in view of Oshio et al. (US 
6,274,890) 

Regarding claims 6 and 30, Sadamasa et al. and Hayashimoto et al. disclose 
substantially all the structure set forth in the claimed invention except a lens covering 
the upper surface of the reflecting cover. However, Oshio et al. discloses on figure 1 a 
lens 9 (col. 6, line 1) covering the upper surface of the reflecting cover 10a. In view of 
such teaching, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to modify Sadamasa et al. and Hayashimoto et al. by having a 
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lens covering the upper surface of the reflecting cover for the purpose of improving the 
light take out efficiency (col. 1 , lines 63-64 of Oshio et al.). 

Claims 10, 11, 33 and 34 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sadamasa et al. and further in view of Kim (US 2005/0077532A1). 

Regarding claims 10 and 33, Sadamasa et al. discloses on figure 3 substantially 
all the structure set forth in the claimed invention except the LEDs mounted on the 
metal wire layer by using a eutectic substrate. However, Kim shows in figure 3c the 
LEDs 170 (para [0043], line 2) mounted on the metal wire layer 164 (para [0042], line 7) 
by using a eutectic substrate 168 (para [0042], lines 20-22). Note that Kim teaches in 
para [0042], lines 20-22 that element 168 is formed of Au-Sn which is the same eutectic 
material being used in the instant application (page 5, line 9). Therefore, the eutectic 
substrate of Kim meets the claim. In view of such teaching, it would have been obvious 
to one of ordinary skill in the art at the time the invention was made to modify 
Sadamasa et al. by having the LEDs mounted on the metal wire layer by using a 
eutectic substrate for the purpose of further strengthening the bonding between the LED 
chips and the metal wire therein. 

Regarding claims 1 1 and 34, Kim teaches that the eutectic material is Au-Sn 
(para [0042], line 7). 

Claims 12-13, 16, 1 8-1 9 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sadamasa et al in view of Oshio et al. 
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Regarding claim 12, Sadamasa et al. discloses on figure 3 a flip chip LED 
package unit comprising a metal body 32 (col. 3, line 1); a ceramic substrate 33 
mounted on the metal body, a conducting layer 34 (col. 3,Jine 10) on the ceramic 
substrate to achieve electric connection, the ceramic substrate being made of a material 
having an coefficiency of thermal expansion matched with the LED chips 37a, 37b; an 
external carrier substrate 47 arranged on the metal body 32, the LED chip achieving 
electric connection with the external via the conducting layer 34 as external conducting 
contacts, wherein the external carrier substrate is a metal lead frame (col. 4, line 3). 

Sadamasa et al. teaches in col. 3, line 9 that the substrate 33 is formed of 
alumina (AI2O3), and applicant teaches in page 5, lines 6-8 of the instant application the 
ceramic substrate which is made of Al 2 0 3 is having an coefficiency of thermal expansion 
matched with the LED chips. Therefore, the ceramic substrate of Sadamasa et al. 
meets the claim. 

Sadamasa et al. does not teach a lens covering the LED chip. However, Oshio et 
al. discloses on figure 1 a lens 9 (col. 6, line 1) covering the LED chip 1. In view of such 
teaching, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Sadamasa et al. by having a lens covering the LED chip 
for the purpose of improving the light take out efficiency (col. 1 , lines 63-64 of Oshio et 
al.)/ 

Regarding claim 13, Oshio et al. disclose on figure 1 a reflecting cover 10a (col. 
5, line 45) annularly disposed on the external carrier substrate 22 (col. 6, line 18) 
around the LED chip 1 so that the lens 9 can be mounted on the reflecting cover 10a. 
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Note that the reflecting cover 10a is annularly formed around the LED chip 1 as 
seen from the top view. 

Regarding claim 16, Sadamasa et al. discloses that the material of the ceramic 
substrate is selected from AI2O3 (col. 3, line 9). 

Regarding claim 18, the claim language is merely product by process and 
therefore does not structurally distinguish from Sadamasa et al. and Oshio et al. herein. 

Regarding claim 19, Sadamasa et al. discloses on figure 3 the conducting layer 
34 on the ceramic substrate 33 achieves electric connection with the external carrier 
substrate 47 by using one or more metal wire 39 (col. 3, line 59). 

Claims 14-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sadamasa et al and Oshio et al., and further in view of Hayashimoto et al. 

Regarding claim 14, Sadamasa et al and Oshio et al. together disclose 
substantially all the structure set forth in the claimed invention except a reflecting film 
formed on the inner surface of the reflecting cover. However, Hayashimoto et al. 
discloses on figure 1 a reflecting film 19 formed on the inner surface of the reflecting 
cover 18. Note that even though element 19 is an insulation film, it can function as a 
reflecting film as shown in figure 1 where light is reflected from element 19. 

In view of such teaching, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to modify Sadamasa et al and Oshio et al. by 
having a reflecting film formed on the inner surface of the reflecting cover for the 
purpose of increasing the light output efficiency. 
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Regarding claim 15, Hayashimoto et al. discloses on figure 1 the reflecting cover 
18 is mounted on the external carrier substrate 12 by using a non-conducting attach 19. 
Note that the bottom surface of the reflecting cover 18 is covered with insulation film 19 
and therefore the reflecting cover 18 is mounted on the external carrier substrate via a 
non conducting attach 19. 

Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sadamasa et al. and Oshio et al., and further in view of Newby (US 2005/0024834 A1). 

Regarding claim 21 , Sadamasa et al. discloses on figure 3 the ceramic substrate 
33. Sadamasa et al. Oshio et al. do not teach a metal heat-radiating fin disposed on the 
lower surface of the substrate. However, Newby teaches on figure 5B a metal heat 
radiating fin 46 (para [0015], line 3) disposed on the lower surface of the substrate 22 
(para [0003], line 3). In view of such teaching, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify Sadamasa et al. 
and Oshio et al. by having a metal heat-radiating fin disposed on the lower surface of 
the substrate for the purpose of effectively dissipating heat away from the LED chip. 

Claims 22 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sadamasa et al. and Oshio et al., and further in view of Kim (US 
2005/0077532A1). 

Regarding claims 22, Sadamasa et al and Oshio et al. discloses substantially all 
the structure set forth in the claimed invention except the LED chip mounted on the 
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metal wire layer by using a eutectic material. However, Kim teaches on figure 3c the 
LED chip 170 (para [0043], line 3) mounted on the metal wire layer 164 (para [0042], 
line 7) by using a eutectic material 168 (para [0042], lines 20-22). Note that Kim teaches 
in para [0042], line 7 that element 168 is formed of Au-Sn, which is the same eutectic 
material being used in the instant application (page 5, line 9). Therefore, Kim teaches 
about the eutectic material. In view of such teaching, it would have been obvious to one 
of ordinary skill in the art at the time the invention was made to modify Sadamasa et al. 
and Oshio et al. by having the LEDs mounted on the metal wire layer by using a 
eutectic substrate for the purpose of further strengthening the bonding between the LED 
chips and the meta wire therein. 

Regarding claim 23, Kim teaches that the eutectic material is Au-Sn (para [0042], 

line 7). 

Claim 24 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sadamasa et al and Oshio et al., and further in view of Harrah et al. (US 6,498,355 B1) 

Regarding claim 24, Sadamasa et al. discloses on figure 3 the ceramic substrate 
on the metal body 32. Sadamasa et al. and Oshio et al. do not disclose the ceramic 
substrate mounted on the metal body by a thermal conductive adhesive. However, 
Harrah et al. discloses on figure 3 the ceramic substrate 30 (col. 4, lines 38-40) 
mounted on the metal body 6 (col. 2, line 51) by a thermal conductive adhesive 24 (col. 
3, lines 48-49). In view of such teaching, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to modify Sadamasa et al and Oshio 
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et al. by having the ceramic substrate mounted on the metal body by a thermal 
conductive adhesive for the purpose of further strengthening the bonding between the 
substrate and the metal body. 

Regarding claim 25, Harrah et al. teaches that the material of the metal body 6 
includes copper (col. 3, line 54). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joseph Nguyen whose telephone number is (571) 272- 
1734. The examiner can normally be reached on Monday-Friday, 7:30 am- 4:30 pm. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on (571 ) 272-1664. The fax phone number for 
the organization where this application or proceeding is assigned is (703) 872-9306 for 
regular communications. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-91 97 (toll-free). 

JN 
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